Coleus forskohlii (WILLD.) BRIQ. (Labiatae) is largely distributed over the tropical and subtropical regions of India, Pakistan, Sri Lanka, tropical East Africa and Brazil, and it has been used since ancient times for medical treatment in Hindu and Ayurvedic traditional medicine.
epoxy-labd-14-en-11-one-1a-O-b-D-glucopyranoside (2) , and 4b,7b,11-enantioeudesmantriol (3) .
Forskoditerpenoside A (1) was obtained as white amorphous powder. It gave an [MϩNa] ϩ ion with m/z 595.2723 in the HR-ESI-MS, appropriate for the molecular formula C 28 H 44 O 12 Na. Inspection of the IR spectrum revealed absorbances indicative of a hydroxyl functionality (3414 cm Ϫ1 ) and a carbonyl (1717 cm
Ϫ1
). The NMR spectra of 1 ( ] . These spectral data were consistent with the characteristics for 8,13-epoxy-labd-14-en-11-one type diterpenes. [8] [9] [10] [11] [12] The 1 H-NMR signal at d 5.74 (1H, dd, Jϭ2.8, 4.8 Hz) was assigned to H-6 by its coupling constants. 15, 16) The chemical shifts of H-6 and C-6 suggested that an acetyl group was attached to C-6, as confirmed by the cross-peak between d H 5.74 and d C 171.2 in the HMBC spectrum (Fig. 2) . Then, the signals at d 2.39 (1H, d, Jϭ2.8 Hz) and 4.28 (1H, d, Jϭ4.8 Hz) were assigned to H-5 and H-7, respectively, interpreted from their coupling constants as well as HMQC and HMBC correlations. 15) The signal at d 4.33 (1H, br s), which showed long-range correlations with C-2, C-3, C-5, C-10 and C-20 in the HMBC spectrum, was attributed to H-1, correlated to C-1 at d 86.5 in HMQC spectrum. According to the above analysis, the structure of 1 was very similar to that of coleonol B isolated from this plant earlier, in exception of a signal for an anomeric proton at d 4.21 (1H, d, Jϭ7.8 Hz), linked to the anomeric carbon at d 106.0 in its HMQC spectrum, as well as five oxygenated carbons between d 63.7 and 79.0 and six proton signals between d 3.17 and 3.81. Combining the Molish reaction, one sugar moiety was considered to exist in 1. 12, 15) After acid hydrolysis, the sugar was identified as D-glucose by TLC comparison with an authentic sample and its optical rotation. The coupling constant (Jϭ7.8 Hz) of the anomeric proton H-1Ј indicated that the glucose was connected to the aglycon via a b-linkage. The sugar was fixed at C-1 due to its downfield shift of ϩ12.9, compared with that of coleonol B, and the cross-peak in the HMBC spectrum between C-1 and H-1Ј.
12) The relative stereochemistry of 1 was deduced mainly by analysis of the correlations in the NOESY experiment (Fig. 3) . The orientations of 1b-H, 6a-H and 7a-H were confirmed by the coupling constants in 1 H-NMR and the NOEs of H-1/H 3 -20, H-5/H-6, H-5/H-7 and H-6/H-7. 15, 16) 16, 17) allowing the assignment of the ring conjunction as trans-form for both A/B and B/C. Therefore, the chemical structure of 1 was elucidated as 6b-acetoxy-7b,9a-dihydroxy-8,13-epoxylabd-14-en-11-one-1a-O-b-D-glucopyranoside.
The absolute stereochemistry of 1 was determined by the correlation with known compound, 8,13-epoxy-6b,7b,9a-trihydroxylabd-14-ene-1,11-dione (6). The enzymatic hydrolysis of 1 gave the aglycon (4), the selective oxidation of 4 produced 8,13-epoxy-6b-acetoxy-7b,9a-dihydroxylabd-14-ene-1,11-dione (6), which was hydrolyzed to give 8,13-epoxy6b,7b,9a-trihydroxylabd-14-ene-1,11-dione (8) identified by optical activity and spectral data. The absolute stereochemistry of 8 was established undoubtedly by the use of the exciton chirality circular dichroism (CD) method on the 6,7-dibenzoate derivative in the literature. 18 ) Accordingly, the absolute configurations at C-1, 5, 6, 7, 8, 9, 10 and 13 of 1 were confirmed as S, S, S, S, R, S, R and R, respectively, which were identical with the labdane diterpenes such as forskolin 2) isolated from the same plant.
Forskoditerpenoside B (2) 19, 20) The sugar moiety was identified as b-Dglucopyranoside by acid hydrolysis and the coupling constant (Jϭ7.7 Hz) of H-1Ј. As listed in Table 2 , the downfield shift of ϩ10.9 (d 85.5) observed for C-1, compared with that in 6-acetylforskolin, and correlation in the HMBC spectrum between C-1 and H-1Ј, indicated that the glucose was attached to C-1.
20 -16) . Therefore, the structure of 2 was established as 6b,7b-diacetoxy-9a-hydroxy-8,13-epoxy-labd-14-en-11-one-1a-O- By the same process as described in compound 1, the absolute configurations at C-1, 5, 6, 7, 8, 9, 10 and 13 of 2 were also evaluated as S, S, S, S, R, S, R and R, respectively.
The HR-ESI-MS of 3 revealed a quasi-molecular ion peak at m/z 279.1920 [MϩNa] ϩ , consistent with the molecular formula C 15 H 28 O 3 Na. The IR spectrum of 3 displayed absorption band at 3370 cm Ϫ1 due to hydroxyl group. The 1 H-NMR spectrum (Table 2 ) of 3 revealed four methyl singlet at d 0.85, 1.10, 1.24, 1.26 and a double doublet at d 1.67, and no olefinic proton. The 13 C-NMR and DEPT spectra showed 15 carbon signals due to four methyls, six methylens, one methine and four quaternary carbons. Only three oxygenated carbons (d 72.3, 76.6, 75.7) were observed in the spectra, suggesting that there were three hydroxyl groups in the structure by the molecular formula, and all of them were quaternary carbons. These results established a hydroxylated eudesmol skeleton for 3. [21] [22] [23] Further NMR studies including HMQC and HMBC (Table  2 ) experiments allowed the determination of the planar structure of 3. The presence of an isopropyl group was indicated by the fact that the methyl protons resonated at d 1.24 and 1.26 (H-12, H-13) correlating with the oxygenated quaternary carbons at d 76.6 (C-7) and 75.7 (C-11) in HMBC spectrum. The other oxygenated carbon (d 72.3) was considered to be C-4 for its HMBC correlations with H-2, H-3, H-5, H-6 and H-15. The methyl protons at d 0.85 and d 1.10 were attributed to H-14 and H-15, respectively, interpreted from their HMQC and HMBC spectra. The 1 H-NMR signals at d 1.67 (dd, Jϭ13.0, 2.7 Hz) was assigned to H-5 by its crosspeaks with C-4, C-6, C-7, C-9, C-10, C-14 and C-15 in HMBC, while the signal at d 1.16 (td, Jϭ12.7, 4.3 Hz) was attributed to H-1. Then, the structure of 3 was considered to be 4,7,11-eudesmantriol.
A single-crystal X-ray diffraction (Fig. 4 , Tables 3-6) study of 3 was carried out, from which its relative stereochemistry was determined. The ORTEP perspective drawing depicted in Fig. 4 supported the deduction concerning this structure made by both NMR and mass spectrometry. The configurations at H-5, C-11 (isopropyl), C-14 (methyl), and C-15 (methyl) were b-, a-, a-and a-oriented in 3, which was consistent with those of enantio-eudesmantriol. 21, 24) The Fig. 4 clearly indicated that H-5 and the C-14 (methyl) were on the different sides of an A/B trans-decalin moiety. The key correlations in the NOESY spectrum of 3 (Fig. 5 ) were in agreement with above relative stereochemistry. Therefore, compound 3 was elucidated as 4b,7b,11-enantioeudesmantriol.
In this paper, we reported the structures of two new diterpenes, forskoditerpenosides A and B (1, 2), together with a new sesquiterpene 4b,7b,11-enantioeudesmantriol (3). Compounds 1 and 2 are 8,13-epoxy-labd-14-en-11-one type diterpene glycosides which were discovered for the first time. The structures of them were unambiguously determined and all the proton and carbon resonances were definitely assigned as Tables 1 and 2 by the aid of HMQC, HMBC, NOESY and X-ray diffraction. Using a previously published protocol, 25) compounds 1 and 2 were tested for effect on isolated guinea pig tracheal spirals in vitro. They relaxed guinea pig tracheal spirals that were constricted by histamine (2 mg/ml). They all produced a concentration-related effect on tracheal spirals with the IC 50 values of 8.7 and 7.9 mM, respectively, while that of the diterpene coleonol B was 0.088 mM.
Experimental
Optical rotations were obtained using a JASCO P-1020 digital polarimeter (cell length: 1.0 dm). IR spectra (KBr discs) were measured on a Shimadzu FTIR-8400s spectrophotometer. ESI-MS and HR-ESI-MS experiments were performed on an Agilent 1100 Series LC/MSD Trap mass spectrometer and an Agilent TOF MSD 1946D spectrometer, respectively. NMR spectra were recorded on Bruker-DRX-600 spectrometers ( 1 H-NMR, HMQC, HMBC and NOESY at 600 MHz; 13 C-NMR at 150 MHz), using (CD 3 ) 2 CO or CDCl 3 as solvent. TMS was used as internal standard for Extraction and Isolation The whole plant (110 kg) were air-dried, powdered and extracted with 95% EtOH (700 lϫ3) for 4 h at 80°C. The EtOH extract (12.9 kg) was dissolved in H 2 O, and successively extracted with petroleum ether (60-90°C) and n-BuOH. The concentrated n-BuOH fraction (2.6 kg) was extracted with H 2 O (50 l) in reflux for three times and the combined solution was concentrated to give 400 g extract. The extract was loaded onto a neutral aluminum oxide column eluting with petroleum ether-Me 2 CO (100 : 25) and MeOH, respectively, to obtain methanol fraction (35 g). Then, the methanol fraction was chromatographed over a column of silica gel utilizing a gradient from 100% CHCl 3 to CHCl 3 -MeOH (100 : 15) to afford six fractions (Fraction A-F), pooled by common TLC characteristics. Fraction C (2.0 g), purified by a Sephadex LH-20 column (CHCl 3 -MeOH, 1 : 1) and then by a silica gel column with a gradient of petroleum ether-EtOAc (100 : 40-100 : 100), gave compound 3 (32 mg). Fraction E (2.6 g), purified by a Sephadex LH-20 column (CHCl 3 -MeOH, 1 : 1), was further subjected on a silica gel column with elution of petroleum ether-EtOAc (100 : 40) to yield compound 2 (8 mg). Fraction F (1.2 g) was purified by Sephadex LH-20 column (CHCl 3 -MeOH, 1 : 1) affording compound 1 (15 mg 
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Hydrolysis of 6 and 7 The hydrolysis of 6 and 7 was performed according to the method described by Valdes et al. 18) To 3.5 mg of 6 and 2.4 mg of 7 in 2 ml MeOH was added 14 mg of K 2 CO 3 at 0°C, respectively. After stirring at room temperature for 3 h, the reaction mixture was partitioned between 10 ml EtOAc and water (1 : 1). The organic layer was washed with 10 ml water and dried in vacuo. The isolation of the product by preparative HPLC using Shim-Pack Prep-ODS column (20ϫ2.5 cm) eluted with CH 3 CN-H 2 O (4 : 6) yielded the same compound 8 (2.6 mg) and (1.9 mg), respectively. (3H, s, 20-H) . The optical rotation and spectral data were identical with 8,13-epoxy-6b,7b,9a-trihydroxylabd-14-ene-1,11-dione in the literature. 18) Bioassay The assay of relaxed effects on isolated guinea pig tracheal spirals was performed according to the published method. 24) 
